Embryonic cell death patterns associated with nitrofen-induced congenital diaphragmatic hernia.
The offspring of pregnant Sprague-Dawley rats exposed to nitrofen on gestational day 9.5 develop left-sided congenital diaphragmatic hernia (CDH). Twenty-four hours after treatment, on day 10.5, supravital staining with Nile blue sulfate and histological examination showed bilateral excessive cell death in cervical somites 2 through 4. After 48 hours, on day 11.5, cell death was absent in the cervical somites but was apparent in the mesoderm adjacent to the somites in the septum transversum and in the developing sympathetic ganglia adjacent to the dorsal aortae. Cell death was not apparent in the foregut or lung primordia on either day 10.5 or 11.5. The incidence of nitrofen-exposed embryos with such patterns of cell death closely paralleled that of left-sided CDH in similarly treated day 21.5 fetuses. Control animals treated with olive oil had normal programmed cell death patterns in the regions of interest and had no evidence of CDH on day 21.5. It is possible that these patterns of excessive cell death early in gestation may play a role in the genesis of diaphragmatic hernia. Mesoderm derived from cervical somites 3 through 5 contributes to the diaphragmatic anlage and forms the major portion of the muscle of the diaphragm. Because nitrofen damages mesodermal cell populations in cervical somites 2 through 4 and in the mesenchyme adjacent to the septum transversum 24 to 48 hours after administration, the authors propose that damage to these populations may reduce progenitor cells needed to populate the diaphragmatic anlage, thereby hindering pleuro-peritoneal canal closure.(ABSTRACT TRUNCATED AT 250 WORDS)